Transcriptomic profiling explains racial disparities in pterygium patients treated with doxycycline.
To understand the differential responses to doxycycline between Caucasian and Hispanic patients observed in a previous clinical trial. Primary cultures were established using pterygia excised from male Caucasian (n = 3) and Hispanic (n = 6) patients. The response of these cells to doxycycline was tested in a toxicity assay. In addition, a complete transcriptome was obtained from the nine samples, and the results were analyzed using false discovery rate statistics. Results were confirmed by quantitative RT (qRT)-PCR and Western blotting for a limited set of genes. Caucasian pterygium cells underwent apoptosis upon exposure to doxycycline, whereas Hispanic cells survived the treatment. Transcriptomic analysis showed profound differences between cells of both ethnicities, even before treatment, implicating important cellular pathways such as the mitochondrial oxidative phosphorylation chain, the proteasome, and the components of the extracellular matrix. Following exposure to doxycycline, there was a significant increase in proapoptotic proteins, regulators of the cell cycle, and components of the mitochondrial membrane in Caucasian cells but not in their Hispanic counterparts. There was a good correlation between data obtained by ultrasequencing and those generated by qRT-PCR or Western blotting. The lack of response to doxycycline observed in Hispanic pterygium patients in a previous clinical trial can be explained by the genetic protection afforded to the cells in this ethnic background against apoptosis and cell death. New therapeutic options must be devised for these patients.